Signalling mechanisms in erythropoiesis: the enigmatic role of calcium.
The glycoprotein hormone, erythropoietin is the principal regulator of the production of circulating erythrocytes by controlling proliferation, differentiation and survival of its target erythroid progenitor cells. The receptor for erythropoietin is a type I cytokine receptor lacking intrinsic tyrosine kinase activity. It mediates tyrosine phosphorylation through its association with nonreceptor tyrosine kinases such as JAK2 and initiates a cascade of signalling events in response to erythropoietin. Significant progress has been made in identifying signalling pathways triggered by erythropoietin. However, the exact signalling mechanisms mediating the known physiological effects of erythropoietin in erythroid progenitor cells are poorly understood. There are many open questions including the role of Ca2+ in erythropoietin induced signal transduction. Although the results concerning the effect of erythropoietin on [Ca2+]i in various erythroid cells are conflicting, [Ca2+]i-increasing agents mimic the effect of erythropoietin on c-myb expression and activate the program of haemoglobin synthesis in murine erythroleukemia cells. An attempt is made in this review to survey recent data on the erythropoietin-induced signal transduction with respect to the different physiological effects of this hormone.